The expression and chromatin structure of the chicken glyceraldehyde-3-phosphate dehydrogenase gene in mouse cells.
Chicken glyceraldehyde-3-phosphate dehydrogenase gene (GAPD) and thymidine kinase gene (TK) were co-transfected into mouse LMTK- cells by the calcium phosphate precipitation technique. Four of the eight hypoxanthine/aminopterin/thymidine-containing medium-resistant, TK+ transfectants were shown to produce different amounts of chicken glyceraldehyde-3-phosphate dehydrogenase by zymogram analysis. Subcloning and further analysis revealed that the chicken GAPD was stably inherited and that its enzyme subunits randomly combined with mouse subunits in heterotetramers. Although the contribution of chicken enzyme varied from approximately 30 to approximately 90% of the total glyceraldehyde-3-phosphate dehydrogenase activity with a proportional increase in total activity in the different subclones, it did not appear to affect the expression of mouse endogenous glycolytic enzymes since there was no distinct change in the levels of either mouse glyceraldehyde-3-phosphate dehydrogenase mRNA nor mouse phosphoglycerate kinase enzyme activity. The levels of chicken GAPD copy number, mRNA, and enzyme apparently were generally correlated in the different subclones, suggesting that the chicken GAPD in the mouse cells were expressed constitutively. In situ hybridization revealed that the transfected genes were integrated into mouse chromosomes in one cluster, and the locations of these clusters were different in different clones. Chromatin structure analyses of the chicken GAPD in four different transfectants revealed three DNase I-hypersensitive sites located around 0.2, 2.0, and 3.4 kilobases upstream from the 5' side of the gene. These sites are also present in the same locations in chicken lymphoblastoid cells (Kuo, M. T., Iyer, B., and Schwartz, R. J. (1982) Nucleic Acids Res 10, 4565-4579), indicating the dominant transmission of DNase I-hypersensitive cleavage sites in the transfected gene.